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@ Coated paper and process for making the same. 

@ Disclosed is a process of naaking a coated paper including the following steps: 1) providing a paper layer 
composed of a blend of pulp fibers and particulate material containing polyvalent metal cations, 2) applying a 
solution of a material selected from salts and derivatives of alginic acid to cover at least a portion of the paper, 
3) reacting the salts and/or derivatives of alginic acid with polyvalent metal cations in the paper to form a 
polymer coating, and 4) drying the paper and polymer coating. The permeability of the coated paper is generally 
at least about 75 percent less than the permeability of an identical uncoated portion of the paper. The solution of 
alginate material may be acidified and/or partially cross-linked. The alginate solution may be deposited utilizing 
gravure printing techniques. Also disclosed is a coated paper and a wrapper for a smoking article. 
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FIELD OF THE INVENTION 

The present invention relates to coated papers. More particularly, the present invention relates to 
wrapping papers used in smoking articles. 

6 ^ n 

BACKGROUND OF THE INVENTION 

In the past, papers have been treated to reduce their permeability. Such treated papers may be used to 
reduce the burn rate of cigarettes. Low permeability cigarette wrappers are desirable because they may 
• 70 reduce the ability of a burning cigarette to ignite a combustible material and may actually cause a cigarette 
to self-extinguish after burning undisturbed for a certain period of time. 

Papers have been coated with water-soluble film-forming materials such as chemically modified 
cellulose, starches, guar gums, alginate, dextrin and gelatins. The effectiveness of these coatings at 
reducing permeability has typically depended on the amount of material applied. Generally speaking, more 
76 applied material results in lower permeability. 

It is desirable to reduce the amount of water-soluble film-forming material applied to papers used in 
applications such as, for example, cigarette wrappers. Large amounts of coating materials which may be 
needed to proyj.de reduced levels of permeability may produce papers having unacceptable flavor, 
appearance and/pr performance when used in smoking articles. Excessive amounts of coating material may 
20 flake, peel or bebome detached from the paper and may add to the complexity of high speed paper 
manufacturing processes. Coating materials also add to the cost of manufacturing the coated paper. 
Reducing the amount of material applied to the paper may reduce the cost of the paper. Thus, a need 
exists for a practical process for making a coated paper having desirable reductions in permeability. There 
is also a need for a practical process for making a coated paper which uses relatively low levels of water- 
25 soluble, film-forming materials and which is suitable for high speed manufacturing processes. Meeting this 
need is important since it is operationally and economically desirable to have a process of coating papers 
which uses relatively low levels of water-soluble, film-forming materials, especially when the process is 
intended for the high speed manufacturing of coated papers. 

There is also a need for a coated paper which does not employ large amounts of coating materials to 
30 achieve desired levels of permeability and in which the coating does not flake, peel or become detached 
from the paper. A need also exists for a wrapper for a smoking article which provides the desired levels of 
permeability and which does not produce unacceptable flavor, appearance and/or performance of the 
smoking article. 

35 DEFINITIONS 

The term "pulp" as used herein refers to celiulosic fibrous material from natural sources such as woody 
and non-woody plants. Woody plants include, for example, deciduous and coniferous trees. Non-woody 
plants include, for example, cotton, flax; esparto grass, milkweed, straw, jute, hemp, and bagasse. Pulp may 

40 be modified by various treatments such as. for example, thermal, chemical and/or mechanical treatments. 

The term "salts and derivatives of alginic acid" as used herein refers to salts and/or derivatives of an 
acidic polysaccharide or gum which occurs as the insoluble mixed calcium, sodium, potassium and 
magnesium salt in the Phaeophyceae. brown seaweeds. Generally speaking, these are calcium, sodium, 
potassium and/or magnesium salts of high molecular weight polysaccharides composed of varying propor- 

45 tions of D-mannuronic acid and L-guluronic acid. Exemplary salts and/or derivatives of alginic acid include 
amnnonium alginate, potassium alginate, sodium alginate, propylene glycol alginate and/or mixtures of the 
same. 

The term -solution" as used herein refers to any relatively uniformly dispersed mixture of one or more 
substances (e.g., solute) in one or more other substances (e.g., solvent). Generally speaking, the solvent 

50 may be a liquid such as, for example, water and/or mixtures of liquids. The solvent may contain additives 
such as suspension agents, viscosity modifiers and the like. The solute may be any material adapted to 
uniformly disperse in the solvent at the appropriate level, (e.g., ionic level, molecular level, colloidal particle 
level or as a suspended solid). For example, a solution may be a uniformly dispersed mixture of ions, of 
molecules, of colloidal particles, or may even include mechanical susjDensions. 

55 The term "permeability" as used herein refers to the ability of a fluid, such as, for example, a gas to 

pass through a particular porous material. Permeability may be expressed in units of volume per unit time 
per unit area, for example, (cubic feet per minute) per square foot of material (e.g.. (ft^/minute/ft^). The 
permeability was determined utilizing a Hagerty Technologies Model 1 Air Permeability Tester available 
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from Hagerty Technologies. Inc. of Queensbury, New York. The Air Permeability Tester is set up so the 
Pfpssure drop across the specimen was about 102 millimeters of water. Instrument readings were reported 
in units of (cubic centimeters per minute) per square centimeter of material, that is, ((cm3/minute)/cm^). 
These instrument readings may also be expressed in CORESTA permeability units of centimeters per 
5 minute (cm/min). Permeability determinations for relatively small samples may be made utilizing a 
rectangular orifice (0.478 cm X 1 cm) having a cross-sectional area of about 0.478 cm^. Instrument readings 
taken when the template was utilized are divided by 0.478 to obtain an approximate CORESTA permeability 
in units of cm/min. 

As used herein, the term "consisting essentially of" does not exclude the presence of additional 
10 materials which do not significantly affect the desired characteristics of a given composition or product. 
Exemplary materials of this sort would include, without limitation, pigments, antioxidants, stabilizers, 
surfactants, waxes, flow promoters, particulates or materials added to enhance processability of a composi- 
tion. 

75 SUMMARY OF THE INVENTION 

The problems described above are addressed by the present invention which is a process of making a 
coated paper. The process includes the following steps: 1) providing a paper layer composed of a blend of 
pulp fibers and particulate material containing polyvalent metal cations. 2) applying a solution of a material 

20 selected from'salts and/or derivatives of alginic acid to cover at least a portion of the paper, 3) reacting the 
salts and/or derivatives of alginic acid with polyvalent metal cations in the paper to form a polymer coating, 
and 4) drying the paper and polymer coating. Generally speaking, the permeability of the coated paper is at 
least about 75 percent less than the permeability of an identical uncoated portion of the paper. For example, 
the permeability of the coated paper may be at least about 80 percent less than the permeability of an 

25 Identical uncoated portion of the paper. 

The paper layer may be composed of a blend of from about 60 to about 90 percent, by weight, pulp 
fibers and from about 10 to about 40 percent, by weight, of a particulate that contains polyvalent metal 
cations (e.g., calcium and/or magnesium cations). For example, the paper layer may contain from about 10 
to about 40 percent, by weight, calcium carbonate particles as a source of calcium cations. As a further 

30 example, the paper layer may be composed of a blend of about 70 percent, by weight, pulp fibers and 
about 30 percent, by weight, calcium carbonate particles. 

According to the invention, salts and/or derivatives of alginic acid which may be used in the solution 
may be. for example, ammonium alginate, potassium alginate, sodium alginate or propylene glycol alginate 
and/or mixtures of the same. In one aspect of the invention the solution may be an acidified solution of a 

35 salt and/or derivative of alginic acid. For example, the acidified solution may have a pH of less than about 
four (4). Desirably, the acidified solution may have a pH of about three (3). According to the invention, the 
acidified solution may be an acidified solution of sodium alginate having a concentration of. less than about 
four (4) percent, by weight. Desirably, the acidified solution of sodium alginate may have a concentration of 
from about one (1) to about three (3) percent, by weight. In another aspect of the invention, the acidified 

40 solution of sodium alginate may be partially cross-linked with an effective amount of polyvalent metal 
cations before being applied to the paper layer. 

According to the invention, the solution may be applied to the paper by any suitable application 
technique. Desirably, the solution may be applied to the paper utilizing gravure-based printing techniques. 
Alternatively and/or additionally, the solution may be applied by spraying, spattering, dripping, press coating 

45 or similar techniques. 

In another aspect of the process of the present invention, a solution containing polyvalent metal ions 
may be applied to the deposited alginate material after the alginate solution has been applied to the paper 

layer. 

The present invention encompasses a coated paper composed of: 1) a paper layer made of a blend of 
50 pulp fibers and particulate material containing polyvalent metal cations; and 2) a polymer coating substan- 
tially covering at least a portion of the paper in which the polymer coating Is a reaction product of 
polyvalent metal cations in the paper and a solution of a material selected from salts and/or derivatives of 
alginic acid. Generally speaking, the coated portion of the paper is at least about 75 percent less permeable 
than an identical uncoated portion of the paper. For example, the coated portion of the paper may be at 
55 least about 80 percent less permeable than an identical uncoated portion of the paper. 

The paper layer may be composed of a blend of pulp fibers and calcium carbonate particles. For 
example, the paper layer may be composed of a blend of from about 60 to about 90 percent, by weight, 
pulp fibers and from about 10 to about 40 percent, by weight, calcium carbonate particles. As a further 
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example, the paper layer may be composed of a blend of about 70 percent, by weight, pulp fibers and 
about 30 percent, by weight, calcium carbonate particles. 

According to the- invention, the solution of a material selected from salts and/or derivatives of alginic 
acid may be acidified and/or partially cross-linked (i.e.. reacted with an effective amount of polyvalent metal 
cations). 

The present invention also encompasses a wrapper for a smoking article. The wrapper is composed of 
a coated paper which includes: 1) a paper layer made of a blend of pulp fibers and particulate material 
containing polyvalent metal cations; and 2) a polymer coating substantially covering at least a portion of the 
paper in which the polymer coating is a reaction product of polyvalent metal cations in the paper and a 
solution of a material selected from salts and/or derivatives of alginic acid. Generally speaking, the coated 
portion of the paper has a CORESTA permeability of less than about 10 cm/min. For example, the coated 
portion of the paper may have a CORESTA permeability of less than about eight (8) cm/min. As a further 
example, the coated portion of the paper may have a CORESTA permeability of less than about six (6) 
cm/min. 

The present inverition encompasses yet another process of making a coated paper. This process 
includes the following steps: 1) providing a paper layer; 2) applying a solution of a material selected from 
salts and derivatives of alginic acid to at least a portion of the paper; 3) applying a solution of a material 
including polyvalent metal cations to at least a portion of paper with the applied solution of salts and 
derivatives of alginic. acid; 4) reacting the salts and/or derivatives of alginic acid with polyvalent metal 
cations to form a polymer coating; and 5) drying the paper and polymer coating. The present invention 
encompasses a coated paper and a wrapper for a smoking article manufactured by the process described 
above. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is an illustration of an exemplary process for making a coated paper. 
DETAILED DESCRIPTION OF THE INVENTION 

Referring to the drawing and in particular to FIG. 1. there is shown at 10 an exemplary process of the 
present invention for making a coated paper. 

According to the present invention, a paper layer 12 is unwound from a supply roll 14 and travels in the 
direction indicated by the arrow associated therewith as the supply roll 14 rotates in the direction of the 
arrows associated therewith. The paper layer 12 may be formed by one or more paper-making processes 
and passed directly into the process 10 without first being stored on a supply roll 14. 

Generally speaking, the paper layer 12 is composed of a blend of pulp fibers and particulate material 
containing polyvalent metal cations. The paper layer may be composed of a blend of from about 60 to 
about 90 percent, by weight, pulp fibers and from about 10 to about 40 percent, by weight, calcium 
carbonate particles. For example, the paper layer may be composed of a blend of about 70 percent, by 
weight, pulp fibers and about 30 percent, by weight, calcium carbonate particles. As a further example, the 
paper layer may be a conventional cigarette paper made of wood and/or flax pulp and a metal salt filler (i.e., 
calcium carbonate). 

The paper layer 12 may be passed through a pre-treatment station (not shown) to modify the surface of 
the paper. For example, the paper layer may be calendered or pressed in order to achieve desired physical 
and/or textural characteristics. Additionally, at least a portion of the surface of the paper may be modified 
by various known surface modification techniques prior to applying the alginate solution. Exemplary surface 
modification techniques include, for example, chemical etching, chemical oxidation, ion bombardment, 
plasma treatments, flame treatments, heat treatments, and/or corona discharge treatments. Generally 
speaking, the paper layer may have a moisture content of about five (5) percent, by weight. 

The paper layer 12 passes through the nip of an S-roll arrangement 16 in a reverse-S path. From the S- 
roll arrangement 16, the paper layer 12 passes to a gravure printing arrangement 18. The gravure printing 
process may be a direct print process or an Indirect print process. FIG. 1 depicts an indirect print process. 
A direct print process may be desirable where large amounts of material (e.g., solution) are to be applied to 
the paper layer. 

The gravure printing arrangement contains a solution tank 20 and a doctor blade 22 which is used to 
apply a solution 24 to a gravure roll 26. The solution 24 contains salts and/or derivatives of alginic acid. The 
solution may contain ammonium alginate, potassium alginate, sodium alginate or propylene glycol alginate 
and/or mixtures of the same. Desirably, the solution contains sodium alginate. Suitable salts and/or 
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derivatives of alginic acid may be obtained from KELCO division of Merck & Co.. Inc., which is located in 
San Diego, California. Exemplary products include KELGIN MV. a granular refined sodium alginate having a 
mesh size of about 30. A one (1) percent solution of KELGIN MV has a viscosity of about 400 centlpoise at 
25 'C as measured using a Brookfield LVF Viscometer. A two (2) percent solution of KELGIN MV has a 
5 viscosity of about 6000 centipoise at 25 • C as measured using a Brookfield LVF Viscometer. 

The solution 24 may be an acidified solution of a salt and/or derivative of alginic acid. Generally 
speaking, the acidified solution may have a pH of less than about four (4). Desirably, the acidified solution 
may have a pH between about three (3) and four (4). The solution may be acidified with an appropriate 
amount of an organic or inorganic acid. Generally speaking, inorganic adds such as. for example, 
70 hydrochloric acid and phosphoric acid have been found to work well. 

Although the Inventors should not be held to any particular theory of operation, it is believed that when 
an acidified solution is deposited on the paper layer incorporating particulate material containing polyvalent 
metal cations (e.g., calcium and/or magnesium cations), the acidified solution may dissolve some of the 
particulate materials and may free up more polyvalent metal cations in the paper layer for reaction with the 
75 salts and/or derivatives of alginic acid in the solution. For example, calcium carbonate filler present in the 
paper layer of some embodiments of the present invention begins to dissolve at a pH of six (6). The 
reaction product of polyvalent metal cations and the salts and/or derivatives of alginic acid may vary 
depending on^the concentration and type of polyvalent metal cation and/or alginate material. According to 
the present irrvention. It Is desirable that the reaction product form a generally insoluble polymer. 
20 It is desirable for the solution to contain a relatively low level of suspended solids. Generally speaking, 

the ability of such a solution to form a suitable polymer coating on the paper layer (e.g., wherein the 
permeability of the coated paper Is at least iabout 75 percent less than the permeability of an Identical 
uncoated portion of the paper) indicates efficient and economical application of the salts and/or derivatives 
of alginic acid. According to the present invention, an acidified solution of sodium alginate having a 
25 concentration of less than about four (4) percent, by weight, may form a suitable polymer coating on the 
paper layer. Desirably, an acidified solution of sodium alginate having a concentration of from about one (1) 
to about three (3) percent, by weight, should be able to form a suitable polymer coating on the paper layer. 
In addition to freeing up more polyvalent metal cations in the paper layer for reaction, acidification of the 
alginate solution increases its viscosity allowing lower concentrations of alginate solids to be used to 
30 provide the appropriate viscosity for gravure printing. 

The gravure roll 26 may be engraved with a conventional continuous cell pattern (e.g.. quadrangular cell 
pattern) arranged in parallel bands across the width of the roll with non-engraved areas between .each band. 
For example, one cell pattern which may be used is conventionally specified as about 60 lines. 140 depth 
about 10/15 wall and about 48.7 CBM. It is contemplated that other conventional pattems such as. for 
35 example, grooves and/or notch patterns may be used. Each gravure cell holds a small amount of the 
solution which is released in a pattern onto a rubber applicator roll 28. The paper layer 12 passes through a 
nip between the rubber applicator roll 28 and a cooperating backup roll 30. The solution is transferred from 
the applicator roll 28 to the surface of the paper layer 12 thereby forming a coated paper 32. The speeds of 
the gravure roll 26 and the applicator roll 30 may be controlled so they are the same or so they differ by a 
40 minor amount to influence the application of the solution. 

Generally speaking, relatively high solution concentrations may affect the rheology of the solution 
making gravure printing of the solution onto the paper layer quite difficult or impractical. It is believed that 
an embodiment of the process of the present invention which employs an acidified solution of a salt and/or 
denvative of alginic acid containing low levels of solids is both economically and operationally desirable. 
45 In another aspect of the invention, the acidified solution of a salt and/or derivative of alginic acid may be 
partially cross-linked with an effective amount of polyvalent metal cations. Such partial cross-linking may be 
desirable when relatively low levels of solids are present in the solution. 

A material containing polyvalent metal cations may be added in an amount such that the stoichiometric 
level of polyvalent metal cations may be up to about 10 percent of the weight of the alginate solids in the 
solution. For example, the concentration of polyvalent metal cations may be from about one (1) to about 
eight (8) percent of the weight of alginate solids In the solution. Desirably, the concentration of polyvalent 
metal cations may be from about two (2) to about seven (7) percent of the weight of alginate solids in the 
solution. Such partial cross-linking tends to affect the rheology of the solution. Partially cross-linked alginate 
may form a thixotropic gel which, in some situations, can survive the shear stress associated with gravure 
55 printing. That is. the partially cross-linked gel may become liquified upon application of shear stresses 
dunng the gravure printing operation. Once on the paper surface, the partially cross-linked alginate gel 
resets to form a polymer coating. This phenomena is desirable because at higher polyvalent metal cation 
concentrations, many reacted alginate systems (e.g., calcium reacted alginate systems) produce gels which 
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will irreversibly break down when subject to mechanical disruption 

cati;ns)V.r .rbe rr -gneslum 

calcium gluconate and the like ^'°^^-**"^"^9 'nciude. for example, calcium chloride, calcium lactate 

' alglnt'sS Ts ZZ^^Z ia^trTar 7f ^''^-^ *° ('^) P-ent. by weight 

0^ grams per spua'^ -fer'^: th^pLXt To^e^^^ T""'^^' ' greater' thanTo. 
about 0.4 to about 0.8 grams per squarrr^ie? The^o.^!^^^^ ^'"T ""^^ ^^P"^^ ^ °f ^O'^ 
continuous or discontinuous manner. For exar^p^ 11/,?? ""^^^ ^^^"^^ *° P^P^"" '^V^^ « 
'0 streaks on the paper layer. Within the M ribZ,^ ''^ ^''P"^'' '^^"d^- ribbons or 

continuous or discontinuous manner. An e^arv orinf "'J''^'^'' -^ay be applied in a 

wide bands of solution separated by eighTfaTto is TiL^r'" T*^'"' "^''^^ '° ^'9^* -"""^e^r 
another example, a print pattern r^ay LSn five TZ T ^T^'^" ^'"«-*ree) paper. As 
separated by 10 to 20 millimeters of uncSte^pa^er n ml f " ^'^^ °f -°'"«on 

« s.de of the paper layer. "ncoated paper. In many situations, the solution is applied to the wire 

abouroTtirouTL™ z :srn.:yr - t ^'^'-^ - 

about 2.5 grams^ per square meter)To SmpT4'ly^ov2 '^e'^ H " M"" ^ t° 

polyvalent metal, ions may then be app^ed fthe "oa'd oS. t ^ *=°"^^"'"9 

20 polymer coatirig. For example a solutinn ♦ ! to promote formation of an insoluble 

so„ds m3,,etp.iedatT;:;;rbrut^ "^^^^^ 

stoichiometric calcium level of about 0 2 to about OR n^ro ^®?^ ^ ^""^'^ ^ ^°'"«°" having a 

applied to a, least a portion of the coa^i pap^ to Dromotrf" °' ^'^""^^ '"^V be 

further example, a solution containing about oerclnT K ! °^ ^" '""^'"'''^ Polymer coating. As a 

Of about 1 .6 grams per square mete' A so uln S a '^^chio ' ""^^ ""^^'^^ 

of the weight of alginate solids may then be to at1^2 '^"^ "^^"^'""^ °' ^'^^^^ P^^^^^t 
formation of a polymer coating. *° ^* ^ P°'^'°" °f ^^^^ coated paper to promote 

roll ;rr?ry^.rro;;Si?nry~^^^^ .^^ ^-pre being wound onto a storage 

0 material is wound onto the storage roll 36 tTdSn . '"^'"''^ °' *° ^"^"•-e a dry 

paper, removing water and/or applying hJ^t mti acS.irrfK ''''"^ "^■'^^""^^ ^^^'"9 °^ *he coated 
cations in the paper and the saltTaTd^r SrivaLs of J^^^^^^^ ^'^^ P^'^^^'-* -etal 

processes which incorporate infra-red radiati^ y^kee drvl 1/""'"^^^^^ ''^'"^ '"'^'"^^ 
through-air drying techniques, and ultrasonic energy ^ot-air and/or 

' -ch may be produced by the process 

particulate material containing polyvalent 3a cations and °' " '^'""^ °^ P"'P ^'^-eVs and 

east a portion of the paper in which the polymer coatina is a fL.^ ''"'^L """^'"^ substantially covering at 
the paper and a solution of a material sel^tn ?.?^ u °^ polyvalent metal cations in 

speaking, the coated portion of Thf'^ f aflear^^^^^^^^ 7S '"T"^^^ °^ ^'^'"'^ ^--'lly 
uncoated portion of the paper For examniL tL P^'""®"* permeable than an identical 

percent less permeable tL^an idenS^nc^aL '^^^ °' ''^P"^ "^^^ '^^ '^ast about 80 

levels o, permeability have many apX ^S rfiersu^h a's th'" ^^"^"^ ^^^'"^ reduced 

pack^ing materials (e.9.. food packages rr^aterialL) orintL ! "manufacture of smoking articles. 

The present invention also encompassefr— ^"^ reprographic papers, and the like, 

a coated paper which includes: 1) a paoe^lavr^^I 1? '"^ "^^^ *^^^PP^^ composed of 

containing polyvalent metal cations anS J)" XmrcoaL% 1- ^'^ "'"^ Particulate materia 
paper in which the polymer coating is a reaS plduc o, no^ ? ^ " ""'^^'"^ ^ P°^*°" °' tf'e 

solution Of a material selected frorn sa\Xs l^o^J^^^T P°'r^^'^"* ""^^ nations in the paper and a 
distributed in bands across the paper. Generl spe^^^^^^^^ "^'^ "^^'^"^^^ -ay be 

permeability of less than about 10 cm/Zl^>r eTaS^^^^ °' P^P^^ a CORESTA 

CORESTA pemieabllity of less than abouTeiqhtTs) cmTm n 1 T'^"" °' P^P^^ '"ay have a 

paper may have a CORESTA permsabX P°«'- the 
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by weight calcium carbonate filler was unwound from a q.mniv, rr.n tk^ 
gravu. printing operation composed o, a IZ^Zrl ^llZTrJZr'^^^^^^^^ 

engraving wlthintrban^s consi?^^^^^^^ ^''^^^ ^^-^ millimeters. The 

10 15 mrcron ^TmSnLs Z S^^ a conventional quadrangular cell pattern: 60 line. 140 micron depth. 

onto .e paper at .s.£^::^::j'z:^^ :rsr '° ^'^'-^^ — 

Co.. Inc. unde the trade Ln 4,^^^^^^^^^ ^'9'"^*^ ^"""^'^'^ ^^"^ KELCO division of Merck & 

reacted to formapXar coS The .^^^^^^ '^"^^^^^^^ «°'"tion 

paper and polymer coa«ng. ^ ''"^^^ ^"^^^^ *° « ''^^"^ arrangement to dry the 

in t^lXr^L^titt:"^^^^^^^^ r ^^'^'-^ ^^^^^^'^ '-'V-er system, 

alginate solution applied to a pSc J^ar^^^ The ^^ 'Th h ' ^"^^ 
(Sample .1) as O.sTgrams t^r^Tj Zlr l^^rht^lfg^Csl^^ """^ ' ^^^'^ ' 

Hagl^: ^::Ssl!Z.TZ:^::ZZ rr determined utllizmg a 

permeability in the^rinted ldls e rcm p^^^^ 
^^rn?j^^^^^^^^ 

with hydrochloric acid to a pH o aboT our L Thf ^ ^ '^Lx"* °' ""^'""^ ^'9'"^*^ ^^^'^'fi^^ 

cm „e. Which was a^n s:^Z^j:- ^strT:!^!^ ^^"^^^ ^ ^ ^ 

^^^^^~^S^^^^ ^-ribed above. One 

s^^tir-^r^^^^^^^^ 

~y was IS., cm per^S. 

refined sod.um 3191031^3 JifLTom K?L?n n m.cron wall thickness. The alginate solution contained 
KELGIN-MV. At SJ^ So^c^ncemrations Z^a"^^^^^^^ ^ ""'"^ '^^^'S-^- 

srTcratt^e-tirpic"^ 

^^RefrinT^^^^^^^^^^^^ f - -se reposed 

so,ut'?rGe'n:~ e^^^^^^^^^ ^^^-«on of alginate (KELGIN-MV) in the 

transfer to the pape^ and a resultina rduTr"^^'^^"^ °' S'"'*' " ^'^"^^^ ^°^^'"9 

counterbalanced however by inieases in tTZ I ^^.^'"^^.'^'"^ °' ^he coated paper. This effect is 
decrease fluid transf^ t^the papTSL Ts n;rt> "T""' ''^'"^ concentrations, which tends to 
marginal increases in drv soliJ. TrL I 's particularly evident .n comparing Samples 2 and 3. where only 

tionfs increaS;;: Zi s to th^rajXir"" — 

Without an increase in coating soJds ^ ^'^"""^^"y "'^ted paper permeability 

partlally'Llterwl'^s"^^^^^^ percent solution of KELGIN-MV was partially cross-linked (or 

stoichiometric leveT of calc i^^^^^^ abo't'^o I ! r""" ^^^P^^^^ 

solution. The partially c^oss-ired alainU .of t ' "'^'^'^ °' ''^'"^'^ ""^'^"^^ ^'Qi'^ate 
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to be understood that the subject matter enS^^^^^^^^ T'' ^^^'^^^^^ embodiments. It is 

to those specific embodimen s. 07*^7 contraTv t ^ t V ^^"'""^ ''^itad 
include all alternatives, modifications and e^^^^^^^^^^ s^^iect matter of the invention to 

following claims. equivalents as can be included within the spirit and scope of the 
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Claims 

1* A process of making a coated paper comprising the following steps: 

providing a paper layer composed of a blend of pulp fibers and particulate material containing 
5 polyvalent metal cations, 

applying a solution of a material selected from salts and derivatives of alginic acid to cover at least 
a portion of the paper, 

reacting the salts and/or derivatives of alginic acid with polyvalent metal cations in the paper to 
form a polyrher coating; and 
70 drying the paper and polymer coating. 

2. The process of claim 1, wherein the permeability of the coated paper is at least about 75 percent less 
than the permeability of an identical uncoated portion of the paper. 

15 3. The process of claim 1 , wherein the paper sheet is composed of a blend of from about 60 to about 90 
percent, by weight, pulp fibers and from about 10 to about 40 percent, by weight, calcium carbonate 
particles- 

4. The process of claim 1, wherein the solution is a solution of a material selected from ammonium 
. 20 alginate, potassium alginate, sodium alginate and propylene glycol alginate. 

5. The process of claim 1, wherein the solution is an acidified solution of sodium alginate having a 
concentration of less than about 4 percent, by weight. 

25 6. The process of claim 5, wherein the solution is an acidified solution of sodium alginate having a 
concentration of from about 1 to about 3 percent, by weight. 

7. The process of claim 5, wherein the solution is an acidified solution of sodium alginate having a pH of 
less than about 4. 

30 

8. The process of claim 5, wherein the solution is an acidified solution of sodium alginate having a pH of 
about 3. 

9. The process of claim 1, wherein the solution is an acidified solution of sodium alginate partially cross- 
35 linked with an effective amount of polyvalent metal cations. 

10- The process of claim 1, wherein the solution is applied utilizing gravure printing techniques. 

11. The process of claim 1 wherein a solution containing polyvalent metal ions Is applied to the solution 
40 after the solution is applied to the paper layer. . 

12. A coated paper comprising: 

a paper layer composed of a blend of pulp fibers and particulate material containing polyvalent 
metal cations; and 

45 a polymer coating substantially covering at least a portion of paper, the polymer coating being a 

reaction product of polyvalent metal cations in the paper and a solution of a material selected from salts 
and derivatives of alginic acid. 

13. The coated paper of claim 12, wherein the coated portion of the paper is at least at)Out 75 percent less 
50 permeable than an identical uncoated portion of the paper. 

14. The coated paper of claim 12, wherein the coated portion of the paper is at least about 80 percent less 
permeable than an identical uncoated portion of the paper. 

55 15. The coated paper of claim 12, wherein the paper layer is composed of a blend of pulp fibers and 
calcium carbonate particles. 
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16. The coated paper of claim 12, wherein the paper layer is composed of a blend of from about 60 to 
^bout 90 percent, by weight, pulp fibers and from about 10 to about 40 percent, by weight, calcium 
carbonate particles. 

5 17. The coaled paper of claim 12, wherein the salts and derivatives of alginic acid are selected from 
ammonium alginate, potassium alginate, sodium alginate and propylene glycol alginate and mixtures of 
the same. 

18. The coated paper of claim 12, wherein the polymer coating is a reaction product of polyvalent metal 
10 cations in the paper and a solution of a material selected from salts and derivatives of alginic acid 

which is partially cross-linked with an effective amount of polyvalent metal cations. 

19. A wrapper for a smoking article, the wrapper being composed of a coated paper comprising: 

a paper layer composed of a blend of pulp fibers and particulate material containing polyvalent 
75 metal cations; and 

a polymer coating substantially covering at least a portion of the paper, the polymer coating being 
a reaction product of polyvalent metal cations in the paper and a solution of a material selected from 
salts and derivatives of alginic acid 

wherein^^the coated portion of the paper has a CORESTA permeability of less than about 10 
20 cm/min. 

20. The wrapper of claim 19, wherein the coated portion of the paper has a CORESTA permeability of less 
than about 8 cm/min. 

25 21. The wrapper of claim 19, wherein the coated portion of the paper has a CORESTA permeability of less 
than about 6 cm/min. 



22. A process of making a coated paper comprising the following steps: 

providing a paper layer, 

30 applying a solution of a material selected from salts and derivatives of alginic acid to at least a 

portion of the paper, 

applying a solution of a material including polyvalent metal cations to at least a portion of paper 
with the applied solution of salts and derivatives of alginic acid 

reacting the salts and/or derivatives of alginic acid with polyvalent metal cations to form a polymer 
35 coating: and 

drying the paper and polymer coating. 

23. A coated paper produced according to the process of claim 22. 
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